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ACCIDENTS AT METALLURGICAL WORKS IN THE UNITED 
STATES DURING THE CALENDAR YEAR 1921. 


By Witiiam W. Apams. 


INTRODUCTION, . 


During the calendar year 1921 accidents at mills, smelters (ex- 
cluding iron blast furnaces), and auxiliary works resulted in fewer 
deaths and injuries among the workmen than during any year since 
1913, the first year for which operating companies furnished acci- 
dent reports to the United States Bureau of Mines. The reports 
show 27 men killed and 4,494 injured (disability more than 1 day) 
as compared with 61 killed and 8,863 injured in 1920. 

The reduction in accidents was due largely to the fact that many 
plants were shut down and others were operated only part of the 
year, but it is gratifying to note also that there were fewer accidents 
in proportion to the number of men working. In 1921, for every 
thousand men employed the fatality rate was 0.76 and the injury 
rate was 126.74 as compared with 0.93 killed and 135.14 injured in 
1920. These rates are based upon a standard of 300 work days a 
year. 

The average number of men working during the year was 37,465; 
they worked a total of 10,637,636 shifts, or 284 days per man. As 
compared with 1920, these figures indicate a reduction of 37 per 
cent in the number of employees, 46 per cent in shifts worked, and 
15 per cent in average work days per man. 

The accidents covered by this report are segregated into three 
main groups, namely, those at ore-dressing plants, those at smelters 
(excluding iron blast furnaces) and those at auxiliary works of mills 
and smelters. For the ore-dressing plants the accident rates in 
1921 per thousand men employed were 0.50 killed and 151.05 in- 
jured; for smelters, 0.73 killed and 111.39 injured; for auxiliary 
works, 1.08 killed and 138.54 injured. 

Of the 4,521 accidents during the year, 0.60 per cent were fatal, 
0.84 per cent resulted in permanent partial disability, 22.67 per 
cent caused temporary disability of more than 14 days, and 75.89 
per cent resulted in disability of more than 1 day but not more than 
14 days. 

Table 1 presents a summary of the accident and labor data relat- 
ing to accidents at metallurgical plants since 1913, the first year 
for which the Bureau of Mines received accident reports from opera- 
tors of mills and smelters. A summary of all accidents by States 


and causes is given in Tables 6 and 7. 4 
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various tables, credit is due Miss L. S. Gerry, of the Bureau of Mines. 


SCOPE OF STATISTICS. 


The tables in this paper have been compiled by the Bureau ol 
Mines from reports furnished voluntarily by operators of ore-dressing 
plants and smelters, with the exception of the data for California. 
The statistics represent the entire metallurgical industry, except 
iron blast-furnace plants, accident reports for those not being re- 
ceived by the Bureau of Mines. The figures for smelting plants 
cover copper, lead, gold, and silver smelters and refineries; those for 
ore-dressing plants represent concentrating plants for copper ores, 
lead ores, zinc ores, stamp mills, cyanide plants, iron-ore washers, 
flotation mills, and sampling works. 


TaBLe 1.—Summary of labor and accidents at metallurgical plants. 


Men employed. Number | Number 
Rikotid of Average ba peg | tre \ iiss 
labor per- lays |mumber per 1 ! number per 
Actual | 300-day formed. | active. | killed. 300-day | injured. 300-day 
number. | workers. workers. workers. 
Ore-dressing plants: 

IOUS 4 oii ce cemete + IRs 16, 154 4,846, 338 323 16 | 0.99 | 1,977 | 122.38 
shale wen na eniaeb 5, 15,225 | 4,567,529 302 B | 1.51 1,434 94.19 
19, 107 5,732, 184 309 30 1.57 2,095 | 109.65 
23,470 | 7,041,083 315 33 1.41 3, 184 | 135. 66 
24,372 | 7,311,499 303 47 1.93 2,952 | 121.12 
22,517 6, 754, 962 310 35 1.55 3,142 139.54 
16,862 | 5,058,545 293 25 1.48 2,057 | 122.21 
16,813 | 5,043! 911 300 21| 1.25! 2'624| 156.07 
8, 037 2,411, 148 | 240 4 -50 1,214 151.05 
24,309 | 7,292,766 | 355 47 1.93 4,247 174.71 
82,336 | 9,700,769 | 348 33 1.02 5, 673 175. 44 
36,262 | 10,878,486 | 347 38 1.05 5,718 157.69 
49,363 | 14,809,046 338 36 +73 9,656 195.61 
50,659 | 15,197,643 | 342 53 1.05 7,745 152.88 
45,439 | 13,631,601 | 342 42 +92 6, 743 148. 40 
31,324 | 9,397,082 327 34 1.09 4,431 141.46 
30,411 9, 123,186 | 350 20 - 66 4,147 136.37 
19,113 | 5,733,069 | 307 14 73 2,129 111.39 

7.014 | A 

20,111 6, 

16,172 | 4, ; 5 5 ; F 
‘ 18,363 | 5,508,756 | 338 20 1.08 2,002 113.92 
8, 762 8,308 | 2,492,519 | 234 9 1.08 1,151 138.54 
| 


1 Not including auxiliary works, as shops, yards, etc. 
2 Exclusive of iron blast furnaces, 
* Not separately reported. 
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CLASSIFICATION OF ACCIDENTS. 


As a step toward uniformity in the statistical presentation of the 
hazards of the metallurgical and mining industries, the Bureau of 
Mines in 1916 classified the nonfatal injuries on a 14-day (2 weeks) 
basis, thus conforming with the classification adopted in the com- 
pensation laws of many States. A summary of accidents at mills, 
smelters, and auxiliary works on this basis for 1916 to 1921 follows: 


Fatal and nonfatal accidents, 1916-1921. 


1916 1917 1918 1919 1920 1921 

TL POCML c ekaks cascessarsaus cceaqedeaste cas Puscgegedan 8 116 of 64 61 27 

2, Serious (time lost, more than 14 days): 
Permanent disability— 

Total! 17 5 7 2 2 0 

200 202 | 247 71 147 38 

Others 3,443 | 3,302 3,028 | 21,869 | 31,990 | 21,025 

3. Slight (time lost, 1 to 14 days, inclusive)............ 11,420 | 10,069 | 9,411 | 6,184) 6,724 3,431 

Total nonfatal i pe pV Ecweeed cnsckucse 15,080 | 13,578 | 12,693 | 8,126] 8,863 4,494 

Grand total (fatal and nonfatal) ................ 15, 163 | 13,694 | 12,787 8,190 | 8, 924 4,521 

Men employed i iii3.c asec sescse nied csvset caaecsenceses 80, 201 | 84,042 | 79,752 | 61,120 | 59,232 | 37,465 


1 Permsnent total disability: Loss of both legs or arms, one leg and one arm, total loss of eyesight, 
paralysis, or other condition permanently incapacitating workman from doing any work ofa gainful occu- 
pation. 

3 Permanent partial disability: Loss of one foot, leg, hand, eye, one or more fingers, one or more toes, any 
ano where ligaments are severed, or any other injury known in surgery to be permanent partial 

sability. 

3“ Other serious accidents” in 1919 include 50 cases of permanent partial disability; in 1920, 72 cases of 
permanent Vo Pye disability and 1 case of permanent total disability; and in 1921, 18 cases of permanent 
partial disability and 2 cases of permanent total disability. 


ACCIDENTS AT ORE-DRESSING PLANTS. 


Ore-dressing plants operating in 1921 employed 10,047 men, who 
worked 2,411,148 shifts, an average of 240 work days per man. 
Of these employees 4 were killed and 1,214 were injured, a decrease 
of 17 fatalities and 1,410 injuries, as compared with the previous 
year. The accident rates were 0.50 killed and 151.05 injured per 
thousand employees (300-day workers). For the previous year the 
corresponding rates were 1.25 killed and 156.07 injured. The average 
working time per man indicates a loss of 60 days as compared with 
the previous year. The number of employees fell off 40 per cent and 
there was a decrease of 52 per cent in total shifts worked. 

One of the fatalities was caused by haulage equipment, one by 
crushers, rolls, or stamps, and two by other machinery. 

Of the nonfatal injuries, the principal causes stated in the order of 
the number of resulting injuries, were falls of persons, “other ma- 
chinery,” hand tools, falling objects, flying pieces of rock from 
sledging or crushing, and crushers, rolls, or stamps. 
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4 ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES. 
ACCIDENTS AT SMELTEBRBS. 


The smelting industry (not including iron blast furnaces) employed 
18,656 men in 1921; the total working time was 5,733,969 shifts, and 
each employee averaged 307 days of work during the year. <Acci- 
dents killed 14 employees and injured 2,129 others, a reduction of 6 
fatalities and 2,018 injuries from the preceding year’s record. The 
accident rates, based upon 300 shifts to the year, were 0.73 killed 
and 111.39 injured per thousand men employed. For 1920 the corre- 
sponding rates were 0.66 killed and 136.37 injured. 

The figures for 1921 as compared with those for 1920 represent a 
decrease of 7,443 employees, or 29 per cent, and 3,389,217 shifts, or 
37 per cent. The average work year represents a loss of 43 days per 
employee. 

Of the 14 fatalities, 2 each were due to haulage equipment, “other 
machinery,’’ falls of persons, and suffocation in ore bins; one each to 
flying or falling objects, scalding, burns from matte, slag, or molten 
metal; and three to miscellaneous causes. 

Of the 2,129 nonfatal injuries, 401 were due to burns from matte, 
slag, or molten metal; 287 to flying or falling objects, 179 to hand 
tools, 146 to falls of persons, and 121 to haulage equipment. The 
remaining causes resulted in less than 100 injuries each. 


ACCIDENTS AT AUXILIARY WORKS. 


The statistics for auxiliary works cover machine shops, yards, and 
general construction. These works, auxiliary to the mills and smelt- 
ers, employed 8,762 men in 1921, 46 per cent less than in 1920. A 
total of 2,492,519 shifts was worked, an average of 284 working days 
per man, thus indicating a loss of 3,016,237 shifts (55 per cent) and 
54 days per man (16 per cent) as compared with the year before. 
Nine employees were killed by accidents and 1,151 were injured. 
Based on a standard of 300 working days to the year, the accident 
rates were 1.08 killed and 138.54 injured per thousand employees, as 
against 1.08 killed and 113.92 injured in 1920. 

Two of the 9 fatalities were caused by railway cars and locomotives, 
1 each by plant haulage equipment, fall of person, machinery, and 4 
resulted from miscellaneous causes... 

Of the 1,151 injuries, 174 were due to falling objects, 140 to hand 
tools, 125 to falls of persons, 90 to machinery, and 70 to nails and 
splinters. The remaining injuries resulted from various causes, 
although 418 were charged to “ miscellaneous,”’ the specific cause not 
being stated. 
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ACCIDENTS AT COPPER MILLS AND SMELTERS. 


Mills and smelters treating copper ores represent an important 
Part of the metallurgical industry of the United States and one 
that is readily segregated. Tables 15 and 16 have therefore been 
compiled from the reports of a selected list of copper companies 
whose accident records appeared reasonably complete. The tables 
are based on reports covering 28 ore-dressing plants in eight States 
and 23 smelters in 10 States, employing 2,286 men working 435,069 
shifts at mills and 5,339 men working 1,346,976 shifts at smelters. 
It is believed that the figures are fairly representative of the acci- 
dent hazards at metallurgical plants treating copper ores in 1921. 
Similar figures have been compiled since 1915. 


IMPORTANCE OF COMPLETE ACCIDENT RECORDS. 


Complete and accurate statistics of accidents are a necessary 
basis for intelligent and effective safety work in any large industry. 
By no other means may the hazards of different classes of work be 
studied with reference to the relative frequency and severity of 
accidents. Moreover, without correct records, based on full and 
complete accident reports, there can be no definite measurement 
of progress in safety work from year to year; hence the actual “ value 
received’? for money expended on safety education and equip- 
ment remains more or less a matter of conjecture. : 

The annual expenditure of money, time, and effort by employers 
in industry to prevent accidents to their workmen warrants a more 
scientific study of the results accomplished. It is well enough 
for employers to feel the sense of satisfaction that comes from having 
endeavored to safeguard their men from death or injury, but execu- 
tives are entitled to more definite knowledge as to what real bene- 
fits have followed their efforts to improve the working conditions 
of their employees. Proper accident records and accurate statistical 
studies based thereon serve the double purpose of facilitating safety 
work and informing the executives of the results accomplished. 

As a proper basis for a scientific study of accident frequency and 
severity, records should be kept not only of the accidents that occur, 
but also of the number of hours of exposure to hazard for each 
group of employees engaged on a distinct kind of work. Such 
records necessarily involve considerable work; but the labor is 
amply justified, not only by the present large number of deaths 
and injuries that occur annually in industrial plants, but by the 
large sums of money that are now being spent for safety work 
throughout the country. 

21116—23——2 
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6 ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES. 


The Bureau of Mines will be glad to discuss this subject more 
in detail with any company desiring to enter upon a more intensive 
study looking to the prevention of accidents in the mineral industry. 

STATISTICAL TABLES. : 

The following tables show the classification and the number of 
accidents at metallurgical works in the United States during the 
calendar year 1921: 


Google 


ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES. 


“YB ‘AID OAV] IPwE ‘UOTSsyUIMIOD JUEpYOOY [erysMpUy oy Aq Dacre yy atta bya git de pa Hite 0 Rufyefox sounsyt 
S t 


“JB ‘OosouBIy Uv ‘BTWIOJTTBD JO 281g O42 JO UOTSsTUIWIOD IUAPIooY [VLIsNpuy ayy Aq pat] 


yer) 04 Suprefar samayy y 


*“pepnyouy 30u ‘sauyW apo] 38 UvY3 101430 ‘sTTTUr durerg 
.°S9781S 1041 ,, Ul papnyauy ; 


oa‘s08 5 90f‘9T | LET'S | 08 ‘6) 660° ; | T16 ‘£40 'g 
61S ‘26h OLS | GTS | FI SOT TT 2 


“syiom AreyxXANV ‘sjuyd Juppug *syaed Zuysserp-010 


“186 ‘18 42QuiaveGg pepus svoh 9) 


Burinp s3n1g payugQ ey7 U2 81U07d PoRG4unzJojIUL yD paanlur PUD popyrY usu fo s2QUNU pun ‘peysom sfivp fo s2Qqunu ‘pehojdwua usw fo s2qunys—-z at 


ae age se “0861 ‘TH30.L 


vyoxVd YINog 
scons BluBA;Asuueg 
he es at aha uozaIQ 
** BULOYRTAO 
“"* yo X MON 
“OOrxeW MON 
“* Sasso MON 


‘amg 


ave 


Original fr 


TALLURGICAL WORKS IN UNITED STATES, 


vi 


ACCIDENTS AT ME 


8 


TasLe 3.—Metallurgical plants: Fatalities, by causes and 


Ore-dressing plants.! 
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States, during the year ended December $1, 1921. 
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TaBLe 4.—Metallurgical plants: Injuries, by causes and 
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States, during the year ended December 31, 1921. 
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TaBLe 5.—Metallurgical plants: Percentage of fatalities and injuries, by causes, 
during the year ended December 31, 1921. 


! 
| Killed. Injured. 
Cause of accident. Per Per | Num- | _ Per Per 
\ cent of cent off \,7 i, | cent of | cent of 
grou: grand jured grou grand 
tota! total. * | total. total 
Ore-dressing plants: 
1. Haulage system (cars, motors, ete.)............. 4.37 1.18 
2. Railway cars and locomotives. ................0)+ee eee |ec eee e ee 1.40 +38 
3. Crushers, rolls, or stamps...... 5.77 1.56 
4. Tables, jigs, fC n. ckeces. 1.40 .38 
5. Other machinery 10.71 2.89 
6. Falls of persons...... 10. 87 2.94 
7. Suffocation in ore bin -41 «ll 
8. Falling objects (rocks, timbers, etc.) . 8.15 | 2.20 
9. Cyanide or other poisoning........ +33 - 09 
10. Scalding (steam or water)..... 1.81 49 
Tl, Blectrichty iis s2.caccgeseeec cs 1.98 «53 
12. Hand tools, axes, bars, etce....... a 8.90 2.40 
13. Nalis ;splinters,-CUGi: <2 02 .seso dees esaaecaszcat 6.27 1.42 
14. Flying pieces of rock from sledging or crushing. 6.01 | 1.63 
BE OCDOr CHUNG. 6. voc ovwawatess veacdie Ueendass sete - 32.62 — 8.81 
WDOGA isa sewees shar ah acosd ease teadenes woswawees 100. 00 27.01 
Smelting plants: 
16. Haulage system (cars, motors, etc.)............. 5. 68 2.69 
17. Railway cars an locomotives. aGaaz 1.32 | 62 
TB CrANObs Fo occa vedecele cosecss evs ees 1.50 | 7 
19, Other machinery 4.51 2.14 
20. Falls of persons........-....-0-++++ 6.86) 3.25 
21. Suffocation in ore bins...............sseeeeeeene) 2] 1420] 74D FL.) ee ele eee eee 
22. Flying or falling objects (rocks, timbers, etc. 13. 48 | 6.39 
23. Gas (burns or asphyxiation)..... 70 .33 
24. Scalding (steam or water) Ot 45 
95, Electricity. .....0...0-.5 28 13 
26. Hand tools, axes, bars, et 8.41 3.98 
27. Pails, splinters, 6c. --.--- 2. rpeeseie 2.40 1.14 
28. Burns from matte, slag, or molten meta! ee 
ing Or spilling) cassecccebaceredeccnoosact : 18.84 8.93 
29. Hot-metal explosions.............- 2.58 1.22 
30, Other causes. .........-...-222.2eeeeees Rare 32.50 | 15.40 
WOR ss cscenicsnsisarcsate iaxpeewbacacase Goabnews 100. 00 47.38 
Auxiliary works: | 
31. Haulage system (cars, motors, @t¢.)...........2- 3.82 - 98 
32. Railway cars and locomotives..... ; 2.95 76 
33. Falls of persons... .......0ssseccscese 10.86 2.78 
34. Falling objects (rocks, timbers, etc.). 15.12 3.87 
35. Nails, splinters, etc...............+ 6.08) 1.56 
36. Hand tools, axes, bars, etc......- 12.16 | 3.12 
37. Electricity. bee wae ew SN asionseaKaes 1.13 -29 
$8. Machinery... sc cevsesinnsseesedseiewnwce ve 7.82 2.00 
39. Failure o: ladders, scatlold, or other support -87 22 
40. Handling hot materials................-. 2.87 73 
41, Other causeS............----..-5 36.32 9.30 
00.00 | 25.61 
Ganbaeen 100.00 
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14 ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES. 


TasLe 7.—Metallurgical plants: Accidents during the year ended December 31, 1921. 


—— 1 - | 
| Seriously injured. (Time 


lost, more than #4 duys.) Slightl 
Sightiv 


injured. 


Killed.) Perma- | Perma- as 
nent | nent lto 14 
total partial | Others.) 4.7. 
disa- disa- | days.) 
bility.!| | bility.? 


| 

Ore-dressing plants: * | 
1. Haulage (cars and motors).............-....++--5- Bil eseadeoas | 1 18 

. Railway cars or locomotives.............2.0-eee ee leeeee ce lee Fini 1 8 

. Crushers, rolls, or StampS..........+..-22+-2+eee-+ aleeaaroeens * 

35 


2 

3 

AS-Tables, jigs, O00. ssccsacsteecaecsussesecetasonsvesthisseete|ss B| ere 
HS Othes machinery... caccssessccs peck dazeae gece ste 4 
t. Falls‘of persons ois <a icis casita sassiasalcpiesreasicsiag mass lapagics = 3 1 
8 
9 


. Falling objects (rocks, timbers, etc.).............- 31 

. Cyanide or other poisoning..... 
10. Sealding (steam or water) 
11. Electricity............... 
12. Hand tools, axes, bars, etc 
13. Nails, splinters, etc... .....22-.....2.-.-222- ee s|eesewececs 
14. Flying pieces of rock from sled : 
16: (Other catisas: Jo. ss40oa0c saa Fas cis'hcecdans Jetsc<aiess < : i 


F SaeeaySukSabae 


Smelting plants: * 

16. Haulage (cars, motors, etc.)...............--- Benes 
17. Railway cars or locomotives . 
18. Cranes s 2. nce ndesccseens aveade 
19. Other machinery...........- 
20. Falls of persons. ............- 
21. Suffocation in ore binS................-e cece ween ee 
22. Flying or falling objects (rucks, timbers, ete.)...... 
23. Gas (burns or asphyxiation)....................-- 
24. Scalding (steam or water)...................--.4-- 
26: Plectricity... Sots oss ccdenmpaastodeescseae dweseen 
26. Hand tools, axes, bars, etc..............202 eee eee 
27. Nailssplinters, G00 23..06.ccasangasbstusesenasades hessase 
28. Burns from matte, slag, or molten metal (pouring 

OR SPINE) << .ice05652 soa asae rans geet becca cts 
29. Hot-metal explosions 
30; OtGr OBUSOEs «2.25 ccc scdiecccwek encwnesainesieacwpic's 


Be 3s. 


2 
e 
3 


Auxiliary works: 
31. Haulaze (ears and motors) .. . 
32. Railway cars and locomotives.. bai 
3); Ralis of pOrsOme s<é..2 55 occ's cae sbtateedssthasoeae 
34. Falling objects (rocks, timbers, etc.).............. 
35, Nails and splinters: < ..5 5.2.5 ssedsaergucseescccass 
36. Hand tools, axes, bars, OtC......50..cecctceccasess 
B37: FISIGCUIOHY = anh alexa kt sneensoaasmsas teach eaensaee 


Rosalssese 


8| 8 


Number of children under 16 years of age left fatherless, 28, 


Number of wives left widows, 15. | | 


1 Permanent total disability: Loss of both legs or arms, one leg and one arm, total loss of eyesight, pa- 
ralysis, or other condition permanently incapacitating workman from doing any work of a gainful occus 
pation. ‘ ews 

2 Permanent partial disability: Loss of one foot, leg, hand, eye, one or more fingers, one or more toes 
any dislocation where ligaments are severed, or any other injury known in surgery to be permanent partial 
disability. 

3 Ore-dressing pues include stamp mills, sampling works, slime plants, lxiviation, leaching, cyanide, 
and flotation mills. 

4Qmelters include blast, reverberatory, and roasting furnaces; converters; casting department; and 
refineries. (Iron blast furnaces not included.) 


viaties ty GOOgle 


ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES. 15 


Tasie 8.—Ore-dressing plants: Fatalities and injuries, by causes and States, 1914 to 
J9ZI. 


Killed. Injured. 
1 | = 25 1. 1 Say td 
1914 1915/1916 1917)1918 1919/1920 1921} 1914 | 1915 | 1916 | 1917] 1918} 1919 | 1920 | 1921 
ve oat \ | | 
| 
ACCIDENTS BY CAUSES. Ao 
rod | 
1. Haulage system (cars, | i | 
motors, etc)........|....| 3] 3) 7] 4.. 1 106) 146} 135) 107] 111) 127) 8&8 
2. Railway cars and loco- | | 
MOVES. 2 eee deseres 3) 2S MY OD epee 17; +42; +20) 68) 48! 2 17 
3. Crushers, rolls, or | | ] 
StampS.........20-+ 2} “Blass. < | ay 1 2 129) 168; 112) 111] 108; 102 70 
4. Tables, jigs, ete.. i aatsal\ Blas ate Th nsies|ec 82] 61) 92) 59 42) 17 
5. Other machinery ‘ 7 il 9} 14, 6 8 299) 336) 282) 368! 284! 248! 130 
6. Falls of persons... (en: 4 249) 373) 399) 414) 201) 323) 132 
7. Suffocat: on in ore bins 2 3 3 3} 2 64 C4. 3 4 6 il 5 4 5 
8. Falling objects (rocks, | 
timbers, etc.).....-. r) eea ly) 4... ) her 192} 363} 371] 389! 200) 283) 99 
9. Cyanide or other poi- | 
SOMINZ........-.2-- saanslncuelsour Socet) (ap Aisesé 23; «#13; «+24 «645) (11) 16 4 
10. Scalding (steam or 
WOE Yiss socesesace ‘ 2 1... 12) 35] 18) 15) 34) 22) 22 
11, Electricity - 2 38} 53) 40} +63) 23 «36, «24 
12. a too 
Saeesaed eae 235) +360] 249) 298) 167) 261) 108 
13. Nails, splinters, etc...}. 131) 171) 193) 165; 97, 120) 64 
14. Flying pieces of rock 
rom sledging or } 
erushing............ 2 pwaieliss 76} 109) 302) 198; 140! 179) 73 
15. Other causes......... oe 526) 929} 731) 798| 569! 797| 396 
Total............-- 21 2, 095/3, 184/2, 952/3, 142'2, 057.2, 624/1, 214 
J} fed Acie ia cated sides at Dede and 
ACCIDENTS BY STATES. 
Alsbams...........-..-.-|....} 1). 6 9] 7} 25) 12: De ccve 
Alaska..........-. 1 73| 127] 141) 54) 25) 49) 12 
Anizona.........-. 1... 350} 524) 578) 653; 448! 314° 93 
AYEANSSS. -..d.c55 2 oss5t von laccelceccledadfaresh « DUesssfoaws|scc pests 2) 20) 1d} lessees Cee 
California....... 3}... 91; 118; 30) 105! 43) 114 66 
Colorado. ....... 3}. 153) 176] 214) 170, 64) 120) 79 
Idaho.........-. 1 55| 75) 62) 62! 27; 51) 6 
Illinois._........ Afsssa 3 3 4 9) 26) 24 16 5 
Kansas........-. s[eazelosee ifs 27] «15} 31} 22) 42) 61 
Michigan........ 5 2 «(2 | aeeres 51) 112) 137} 88) 88} 102| 144) 43 
Minnesota.....-. sesaleceslosecfesss[eccal Lacs sfesoafecs.. 22| 48) 40) 18 34) 19) 27 
Missouri......-. 2h 1 2) WW 2. 155) 186) 175) 249! 152) 130) 92 
Montana. 4 5) 3) 6 4. 1. 292) 168 168, 82) 104) 38 
Nevada... 2) 4 1 4 6 2}. 147) 133, 142) 51) (181) 85 
New Jersey. ye Se Pees F ‘ 60; 40; 26) 27 
New Mexico 24) 1 229/ 115) 79 9 
New York 1) 4 61 56, 206; 158) 113 
Oklahoma sal note 2 212) 213) 335) 80 
Qregone.2 34.22 afenss 2 7; 22 1 
Pennsylvania... 1 2i Al... 
South Dakota. -. 32) 17] «20; 330 
Tennessee. .... 17; 26) 40) 18 
OLES, 5 cesaty Ci eateed mete Cee 
Utah. 23 sens 525) 205) 276) 110 
Vermont...... tanilsassfowcaladaalecen Z | . 22 1 15 3 
Virginia....... Legs : E i 30, 38) 16) 4 
Washington... sootltugeleseatsacsteas 6 9 BS 1 
Wisconsin... .. oe eee SSRAe eas 6} 55, 40) 54! 2 
Other States.............]....!..0 5:83] artare Edna | ‘ a | 76, 59) 232) 189 
otal <.ctsscttes! 2 30| 33 3, 184 2,9523, 142 2, 057'2, 62411, 214 
| | | 
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TasBLEe 9.—Smelting plants: Fatalities and injuries, by causes and States, 1914 te 
1921, 


Killed. 


(oT ot l 
2014/1915 11916 1917|1918 1919 


1919 | 1920 | 1921 


1915 1916, 1917 | 1918 
! 


| 


ACCIDENTS BY CAUSES. |_| 


16. Haulagesystem (cars, | | | | 


motors, etc.)....-... | 3 10) 4! 7 8 #6 529 814, 693) 559) 350) 238° 121 
17. Railway cars and lo- | | | | 

comotives.......... 32 Bh 4h. Blase 61, 117) 113! 87) 46 72) 28 
18. Cranes......... sleazep i2h) <br> Bh 2s 6 58 130 146] 97 60 S1l 32 
19. Other machinery.....; 3 5 3 9 13 4 290, 385 375, 377 217, 185 96 
20. Falls of persons....... 6 3) 8} 8) 499, 757, 564) 496 330) 295 146 
21. Suffocationinorebins| 2; 1) 1) L....| 1 8 1) 73] § 2 Blinc 


22. Flying or falling ob- | 
heen (rocks, tim- 


rs, ete.).. mes ee | 2 914)1,438,1,107,1,050 734, 609) 287 
23. Gas (burns oras yx | 
iation).........0.++| 3 1 68) 112, 48) 136 60 40, 15 
24. Scalding (steam or | 
WELCH). cacsausesseas 1} 2 ee 46| 132; 76) 68; 39) 47° 20 
25. Electricity........... 264 2 46, 36, 37; 41, 31) 23) 
26. Hand tools, AXES, | | | 
bars; etc. .2i.c5c6.3- 633° 875 736) 562, 337 414! 179 
27. Nails, splinters, ete.. 146, 252, 208, 163° 70: 87 S&B 
28. Burns from matte, | | ' 
slag, or molten 
metal (pouring or 
STUNG) 5. ces caves ; 2 3 Wy a 4 2 894 2,163 1,488,1,290 959) 897) 401 
29. Hot-metalexplosions.|..--| 1) 3) 2) 2) 2 160) 217; 242) 255, 95 62) 55 
30. Other causes........., 6 1) 1) 4 1 4 1, 366 2, 22711, 8391, 5571, 101 1,123) 692 
| wie eS eso ees eee ee ee 
Totals cé.ciccecl: 33, 38| 36) 53) 42) 34 5, 718|9, 656)7, 745/6, 743 4, 431/4, 147/2, 129 
ACCIDENTS BY STATES. . | | 
Arizona..............00.- 3} 7) 1 10) 9 5 | 5741, 1121, 184/1, 412) 716) 687) 152 
Arkansas. . . geclecasfenesl,( Bescel, Vices dbsesslseees 154) 83 63) 65) 4] 8D 
California. nae 1 : st aalesee 163) 224, 188) 2sy) 122) 37) 33 
Colorado.... H | 5) 404! S508) 331! 269) 172) 165! 33 
Illinois... eam mee’ | ener en - | Pa NS 7821,35) 749! 636) 408! 433, 177 
Kansas H \ 408; 695 283) 125) 157} 141)..... 
Maryland. as 1 t pdlecoslosaclecwsbscocewcecs 605, 359] 131/.....)....Jecece 
Michigan.. 5 H LW teces tl stadle once 251) 164) 104° §2) 107) 72 
Missouri | 304) 317! 437] 482, 271] 427/..... 
Montana 457) 333° 238 245) 141) 181 52 
Nevada. 5s} 90) 132) 117 28] 132) 30 
New Jers 630 646, 677) 652) 414 377, 107 
New Mexico * ae 
New York.... 
Oklahoma... 
Oregon........ 
Pennsylvania. 
South Dakota. 
Tennessee... 
Texas..... 
Utah...... 
Vermont... 
Virginia... 
Washington. 
West Virginia. 
Wisconsin..... 
Other States. ............ 
Totals S.4 siosest | 20 1 eral erase 7,788 ‘4, 431/4, 14712, 129 
| ' | 
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TaBLE 15.—Copper metallurgical plants: Summary of labor and accidents at 
selected plants, 1918 to 1921. 


1918 
Smel- 
Mills. tars 
Number of plants............ 44 2: 
Men employed............... & 222) = 12, 36: 
Number of 300-day workers. 9,037) 14, ve 


Total days’ labor (shifts). ecigs 2/2, 7, 186 
Average days active.......... *330| 7 
umber killed... 


Google IIVERSIT oF I IN 


26 ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES. 


*s10}[0UIg 


“pornfuy} *pertEs |” 


“polly |'pernfay 


“STI. 


ST6T 


QZ/jau*a 


sade dvecavavnesasscasad se coates sasneo 10410 
segunseter’ saa255 Suoyso[dxe [8}0TI-3077 


-YSTLIO JO SUIS pes WLo0IJ YOOI Jo sooord 1 


As Serre rene a errr rr oqo ‘sroyuyds ‘STTeN, 


Deatee aes a3 ‘seq ‘sexe ‘sjooz pueyT 
Sadness Was Bhar saatanasveccacdes OUIVALA 
ne -***(10}BA\ JO UIBeyS) TBS 
-(uoyerxAydse 10 suing) sey 

-++>*°"Hupuostod 10430 10 opyuBsD 
(070 ‘srequry} ‘syao1) sqoofqo SuyTTeT 
nt a suTq Q10 UT UOT}BOOgNY, 


soured) 
ware wees oqo ‘sayf ‘sarquy, 
~****sdureys Jo ‘stfor ‘sreystud 
S9ATIONIONO] puw sIBO ABANTTOR 
7st +""(-949 ‘s10}0UI <exeo) ur0,shs osuney] 


“yUOpTooR Jo esnBD 


D410"? 


om 


Original fr 


UNIVERSITY OF ILLINOIS AT 


URBANA-CHAMPAIGN 


» Google 


Digiti 


ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES. 27 
ACCIDENT RATES FOR MINERAL INDUSTRIES. 


Accidents in all branches of the mineral industry in the United 
States, including coal mines, metal mines, quarries, coke ovens, and 
metallurgical plants (except iron-blast furnaces) resulted in the death 
of 2,367 men in 1921 according to figures compiled by the Bureau of 
Mines. In 1920 the fatal accidents in the same industries were 
2,984. Nonfatal injuries at coal mines are not reported to the Bureau 
of Mines; for all other mines, quarries, etc., the number of employees 
injured was 35,416 as against 56,057 in 1920. 

Accidents at coal mines killed 1,973 men as compared with 2,271 
in 1920; at metal mines 230 men were killed and 18,604 injured, as 
against 425 killed and 32,562 injured the year before; at stone quarries 
120 men were killed and 10,465 injured, as compared with 178 killed 
and 11,217 injured in 1920. 

Though these figures, compared with those for 1920, indicate a re- 
duction in fatal and nonfatal accidents, the number of accidents per 
thousand men employed shows an increase. The fatality rate for all 
workings combined was 3.59 per thousand employees (on a standard 
basis of 300 working days per year) as against 3.29 in 1920; whereas 
the injury rate for all plants (except coal mines) was 192.69 per thou- 
sand employees as compared with 182.51 in 1920. 

The increase in accident rates per thousand men employed may be 
largely attributed to the part-time operation which prevailed in the 
mining industry in 1921, since periods of idleness or intermittent 
work are generally followed by an increase in accidents. 

The total shifts worked by all employees was 197,560,952, a loss of 
about 27 per cent from the preceding year. Each employee averaged 
only 189 working days as compared with 249 in 1920. Coal-mine 
employees averaged only 173 days, a loss of 57 days per man as com- 
pared with 1920; employees at iron mines worked 210 days, a loss of 
85 days each; copper-mine employees averaged 244 days, a loss of 73 
days each; employees at stone quarries averaged 233 days, a loss of 
34 days each. 

A summary of accident rates in the mineral industry for each year 
covered by the reports of the Bureau of Mines is given in Tables 18 
and 19. 
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TaBLE 17.—Fatality rates in different branches of mineral industries in 1921, compared 
on a $00-day basis (length of shift not considered). ; 


ply ar tech eng 
Men employed, 4 30-day 
workers, 
Aver- 
——————|_ Days of 
; age In- | 
Branch of mineral industry. dave Equiv- peak ag Killed, jured. | 
active. Aston alent in . is 
ctual | 300-day' > - 
num ber.) workers Killed jured. 
(caleu- 
lated). 
474, 743|142, 422,769] 1,973} (2) 416)....; cae 
74, 510) 22, 352, 702 230| 18,604) 3. . 
14, 871) 4, 461, 296) 55| 4,722; 3.70! 317.53 
23,738] 7,121, 402 78| 5,352) 3.29) 225.46 
21,369) 6, 410, 573 65) 4,507; 3. 210.91 
‘ 234 5,431] 1,629, 191 14) 2,062} 2.58) 
235 9,101) 2,730, 240 18 1,961) 1.98 215.47 
233 59, 958] 17,987,547 120} 10,465) 2. 174. 54 
290) 10, 459) 3, 137, 789 20, (2,233) 1.91) 213.60 
222) , 010} 2, 102, 854 18) aa 2.57| 134.09 
223, 29,304] 8, 819, $13 58} 5,2 1.97, 178.51 
265 4,025] 1, 207, 467: 6 406 1.49) 100.87 
183 2, 394 718, 310 3 374, 1.25) 156.22 
240) 2, 848 ¥ 4 335) 1. 135.18 
216: 3, 823) 1, 146, 918) ll 879} 2. 229,92 
220 36, 082| 10,824,541 80, 6,020) 2.22 167.09 
257| 27/893| 23;877| 7,163,006} 40/4436] 1.68] 185. 
284) 37,465) 35,458) 10, 637, 636. 27| 4, 494 -76| 128.74 
240; = 10,047, 8,037) 2,411, 148) 4) 1,214 ° 151.05 
Smelters............ 307; 18,656) 19,113) 5,733, 969) 14] 2,129) : 111.39 
S Auxiliary works..... 284 8,762) 8,308] 2, 492, 519 9 «1,151; 1. 138. 64 
All coke ovens. ........... 257| = 16, 204) 13,868) 4, 160, 298) 17; 1,853] 1.23) 138.62 
Beehive coke ovens. .... | 141 6,011} 2, 835) 850, 543 5 336) 1.76) 118.52 
By-product coke ovens.......... 325) 10,193) 11,033} 3,309, 755) 12} 1,517| 1.08) 137,50 
Total, 1921... .c0.02-..0sece.00 189/1, 048, 036) 658, 537/197, 560,952) 2,367) 135,416) 3.59 
Total, 1920...... epueedacncscka 249/1,095,044| 908, 204/272, 460,757, 2,984)156,057, 3.29) 182.51 
1 Injuries for coal mines not available. 
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TABLE 18.— United States: Number of men killed per 1,000 300-day workers employed in mineral industries. 
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TABLE 19.—United States: Number of men injured per 1,000 300-day workers employed in mineral industries. 
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PUBLICATIONS ON ACCIDENT STATISTICS. 


A limited supply of the following publications of the Bureau of 
Mines has been printed. Requests for publications should be 
addressed to the Director, Bureau of Mines. 

The Bureau of Mines issues a list showing all its publications avail 
able for free distribution as well as those obtainable only by pur- 
chase from the Superintendent of Documents, Government Printing 
Office. Interested persons should apply to the Director, Bureau of 
Mines, for a copy of the latest list. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION. 


BuLteTINn 115. Coal-mine fatalities in the United States, 1870-1914, with statistics 
of coal production, labor, and mining methods, by States and calendar years, com- 
piled by A. H. Fay. 1916. 570 pp. 3 pls. 13 figs. 

BuLLETIN 140. Occupational hazards at blast-furnace plants and accident preven- 
tion, based on records of accidents at blast furnaces in Pennsylvania in 1915, by F. H. 
Wilcox. 1917. 155 pp. 16 pls. 

BuLLetin 196. Coal-mine fatalities in the United States, 1919, and coal-mine statis- 
tics supplementing those published in Bulletin 115, with a list of permissible explo- 
sives, lamps, and motor tests prior to January 31, 1920, by A. H. Fay. 1920. 86 pp. 

TECHNICAL PAPER 245. Quarry accidents in the United States during the calendar 
year 1918, compiled by A. H. Fay. 1920. 52 pp. 

TECHNICAL PAPER 252. Metal-mine accidents in the United States during the 
calendar year 1918, compiled by A. H. Fay. 1920. 113 pp. 

TECHNICAL Paper 256. Accidents at metallurgical works in the United States dur- 
ing the calendar year 1918, compiled by A. H. Fay. 1920. 23 pp. 

TECHNICAL Paper 266. Coke-oven accidents in the United States during the calen- 
dar year 1919, by W. W. Adams. 1920. 25 pp. 

TECHNICAL PAPER 275. Quarry accidents in the United States during the calendar 
year 1919, compiled by W. W. Adams. 1920. 66 pp. 

TECHNICAL Paper 280. Accidents at metallurgical works in the United States dur- 
ing the calendar year 1919, compiled by W. W. Adams. 1920. 29 pp. 

TECHNICAL PareR 286. Metal-mine accidents in the United States during the 
calendar year 1919, by W. W. Adams. 1921. 99 pp. 

TECHNICAL Parer 288. Coal-mine fatalities in the United States, 1920, by W. W. 
Adams. 1921. 112 pp. 

TECHNICAL PAPER 293. Coke-oven accidents in the United States during the calen- 
dar year 1920, by W. W. Adams. 1922. 32 pp. 

TECHNICAL PAPER 295. Quarry accidents in the United States during the calen- 
dar year 1920, by W. W. Adams. 1922. 66 pp. 

TECHNICAL ParerR 297. Metallurgical accidents in the United States during the 
calendar year 1920, by W. W. Adams. 1922. 28 pp. 

TECHNICAL PAPER 299. Metal-mine accidents in the United States during the 
calendar year 1920, by W. W. Adams. 1922. 99 pp. 

TECHNICAL Paper 302. Coal-mine accidents in the United States during the calen- 
dar year 1921, by W. W. Adams. 1922. 72 pp. 


PUBLICATIONS THAT MAY BE OBTAINED ONLY THROUGH THE SUPER- 
INTENDENT OF DOCUMENTS. 


Butietin 69. Coal-mine accidents in the United States and foreign countries, 
compiled by F. W. Horton. 1913. 102 pp. 3 pls. 40 figs. 25 cents. 
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